Redistribution of P-selectin ligands on neutrophil cell membranes and the formation of platelet-neutrophil complex induced by hemodialysis membranes.
The formation of platelet-neutrophil microaggregates and successive activation of neutrophils are closely related to hemodialysis-associated complications. The microaggregate is mediated primarily by the interaction between P-selectin (CD62P) expressed on activated platelets and P-selectin glycoprotein ligand-1 (PSGL-1, CD162) expressed on neutrophils. We previously reported that the clustered distribution of PSGL-1 on the cell membranes of chemokine-treated neutrophils caused upregulation of the microaggregate formation. In this study, we found that neutrophils treated with human plasma that had been incubated with hemodialysis membranes greatly enhanced the microaggregate formation. The membrane-treated plasma also induced PSGL-1 to form a cap-like cluster on the neutrophil surface. Analysis of several hemodialysis membranes with different materials indicated that the inducibility for the cap-like cluster formation of PSGL-1 parallels their ability to activate the complement system. Both the enhancement of microaggregate formation and the redistribution of PSGL-1 induced by the hemodialysis membrane-treated plasma were almost completely abrogated in the presence of a specific antagonist for the complement component C5a receptor, W-54011. These results strongly suggest that the generation of anaphylatoxin C5a through complement activation induced by hemodialysis membranes is responsible for the clustered redistribution of PSGL-1 in neutrophils leading to the increase in the platelet-neutrophil microaggregate formation. The present study indicates the importance of synergistic exacerbation of complement activation and platelet-neutrophil microaggregate formation in developing hemodialysis-associated complications.